Increased variability in reaction time (RT) has been proposed as a cardinal feature of attention deficit hyperactivity disorder (ADHD). Increased variability during sustained attention tasks may reflect inefficient fronto-striatal and fronto-parietal circuitry; activity within these circuits is modulated by the catecholamines. A disruption to dopamine signaling is suggested in ADHD that may be ameliorated by methylphenidate (MPH). This study investigated the effects of MPH administration on the variability in RT and error performance on a sustained attention task of a group of 31 medication naïve children with ADHD, compared with 22 non-ADHD, non-medicated, control children. All children performed the fixedsequence sustained attention to response task (SART) at two time-points: at baseline and after six weeks. The children with ADHD were tested when medication naive at baseline and after six weeks of treatment with MPH and whilst on medication. The medication naïve children with ADHD performed the SART with greater errors of commission and omission when compared with the control group. They demonstrated greater standard deviation of RT and fast moment-to-moment variability. They did not differ significantly from the control group in terms of slow variability in RT. MPH administration resulted in reduced and normalised levels of commission errors and fast, moment-to-moment variability in RT. MPH did not affect the rate of omission errors, standard deviation of RT or slow frequency variability in RT. MPH administration may have a specific effect on those performance components that reflect sustained attention and top-down control rather than arousal.
Introduction
Children with attention deficit hyperactivity disorder (ADHD) often display difficulties in sustaining attention to tasks (Hood, Baird, Rankin, & Isaacs, 2005; Manly et al., 2001) . The literature suggests that fronto-striatal and fronto-parietal brain circuits are critically important for sustaining attention to a task (Graybiel & Saka, 2004; Robertson & Garavan, 2004; Sturm & Willmes, 2001 ). The difficulties shown by children with ADHD on vigilance-type tasks may reflect altered functioning of the dorsolateral prefrontal cortex, the parietal cortex and the basal ganglia (Konrad, Neufang, Hanisch, Fink, & HerpertzDahlmann, 2006; Silk et al., 2005; Spalletta et al., 2001; Teicher et al., 2000) . Dysfunction within the catecholamine signalling systems, especially that of dopamine, is hypothesised to contribute to these difficulties (Solanto, 2002) . ADHD has been associated with altered synaptic levels of dopamine within the striatum and basal ganglia, although the exact physiology remains unclear (Sadile & Viggiano, 2005; Solanto, 1998) .
Methylphenidate (MPH) administration is an effective pharmacological treatment in approximately 70% of children with ADHD (Greenhill, Haplerin, & Abikoff, 1999 
